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ABSTRACT: 

A computer network system includes a network program for establishing an inter-system 
communication between clients and the server by using a socket function. If a *bind ( )' system 
call results in failure in the course of making the inter-system communication by using the socket 
function, the 'bind ( )' system call is retried after a lapse of a predetermined time. The 
predetermined time is a time determined based on a time delay in closing the abnormal socket 
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(54) Retrying network socket after predetermined time 

(57) A method and apparatus for assigning a soclcet in a network system is described. According to the 
method, if an attempt to assign a socket fails, another attempt is not made until a pre-determined time has 
elapsed. 
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SQCKCT MSIgHMBHT WBTgQP 

5 Field of the Invention 

The present invention relates to inter-system comnmnication 
in computer networks, and more particularly to a method of 
establishing communication by using the socket function of 
a network program. 

10 

BAcJcgroimd to the Invention 

In order to establish inter-system communication in a 
computer network, a network program is generally used« The 
network program establishes oomnunication by using a socket 
15 function which assigns sockets to each oonmmnication task. 
For exan^le, a *bind ()* system call is commonly used for 
assigning the socket. 

Fig. 1 shows a conqputer network system which uses the *bind 
20 ()* system call. The computer network system includes a 
server 10 and a plurality of clients 12 connected to the 
server 10 « The server 10 is an independent computer system 
for processing job requests from clients 12. The clients 
12 are also independent computer systems which request the 
25 server 10 to process a particular Job. The inter-system 
communication between server 10 and the clients 12 is 
managed by a network program contained on both the server 
10 and the clients 12. In order to establish communication 
between the server 10 and any one of the clients 12, a 
30 socket function in the network program is used, and a 
socket is assigned to the specific communication task. 

A prior art method for assigning a socket is illustrated in 
Figs. 2 and 3. Figs. 2 and 3 illustrate flow charts 
35 representing the process of assigning a socket by using a 
*bind ()* system call (her inafter, referred to as socket 
binding). Fig. 2 shows the method for a connection- 
oriented protocol system, and Fig. 3 shows the method for 
a connectionless protocol system. 
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As stated above ^ Fig. 2 shows the process £ socket binding 
in a connection-oriented protocol system. The server 10 
and th client 12 specify a ccnnmunlcation protocol type at 
steps 201 and 211, respectively [socket ()]* The server 10 
5 assigns a \inique name to an unnamed socket at step 202 
[bind ( )]. The server 10 notifies the client 12 that it is 
ready to accept a connection from the client 12, at step 
203 [listen ()], and then waits to accept a substantial 
connection from the client 12, at step 204 [accept ()]• 

10 Client 12 establishes a connection to the server 10 by 
using a socket descriptor at step 212 [connect ( ) ] , and 
writes request data by using the socket descriptor 
designated by the socket ( ) , at step 213 [write ( ) ] . 
Server 10 reads the request data by using the socket 

15 descriptor designated by the socket ( ) at step 205 [read 
( ) ] , and thereafter executes the process according to the 
data request* Once executed, server 10 writes reply data 
according to the process execution at step 206 [write ( ) ] • 
Client 12 then reads the reply data from server 10, at step 

20 214 [read ()]. 

Fig. 3 shows the process of socket binding in a 
connectionless protocol system. The server 10 and client 
12 specify a communication protocol type at steps 301 and 

25 311, respectively [socket ()]. The server 10 and the 
client 12 assign a unique name to an unnamed socket at 
steps 302 and 312, respectively [bind ()]. The client 12 
then sends request data by using the socket descriptor 
designated by the socket (), at step 313 [sendto ()]• 

30 Server 10 receives the request data from client 12 by using 
the socket descriptor designated by the socket ( ) , at step 
303 [recvfrom ( )], and upon receipt, server 10 executes the 
process according to the request. Thereafter, the server 
10 sends the reply data corresponding to the data request, 

35 at step 304 [sendto ()]• Client 12 receives the reply data 
from the s rver 10 at step 314 [recvfrom ()]. 

If the 'bind ()' system call results in failure when 
assigning a unique name to an unnamed socket, the 'bind ( )* 
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system call will be retried immediately. However, i£ the 
' bind ( ) ' system call is repeatedly re-atteiq>ted and the 
attempts repeatedly fail, a time d lay is caused and a 
system call error will be generated during the time delay* 
5 The prior art method repeatedly retries the system call 
even in the case of system abnormalities* This retrying 
unnecessarily wastes system resouzx^es as well as increasing 
the load on the system, 

10 Siimnifiry of the Invention 

It is therefore an object of the present invention to 
provide a method which reduces the number of repeat system 
calls when establishing inter-system communication by using 
a socket function. 

15 

It is another object of the present invention to provide a 
method which avoids the waste of system resources when 
establishing inter-system communication by using a socket 
function. 

20 

It is still another object of the present invention to 
provide a method which prevents a load increase on the 
system when establishing an inter-system communication by 
using a socket function. 

25 

Accordingly, the present invention provides a method of 
assigning a socket in a network system using a socket 
function, the method comprising the steps of: 

activating a pre-determined time delay in response to 
30 a failed socket assigzunent attempt; and 

retrying the socket assignment after the pre- 
determined time delay has elapsed. 

Preferably, the duration of the time delay is based on the 
35 time it takes the system to close an abnormal socket. 

The network system may comprises a cozmection- riented 
protocol system. Alternatively, it may comprise a 
connectionless protocol system. 
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Socket assignment may conqprlses assigning a unique name to 
an unnamed socket. 

The present Invention also extends to a network apparatus 
5 Including a socket function comprising: 

means for activating a pre-determined time delay in 
response to a failed socket assignment attempt; and 

means for retrying the socket assignment after the 
pre-determined time delay has elapsed. 

10 

Preferably, the duration of the time delay is based on the 
time it takes the apparatus to close an abnormal socket. 

The apparatus may operate with a connection-oriented 
15 protocol or it may operate with a connectionless protocol. 

Socket assignment may cc»iprise assigning a unique name to 
an unnamed socket. 

20 Brief Pegcrlptton of the Prawingg 

The present invention will now be described by way of 
example with reference to the accompanying drawings in 
which: 

Fig. 1 is a block diagram showing a general computer 
25 network system; 

Fig. 2 is a flow chart of a socket binding method for 
a connection-oriented protocol system according to the 
prior art; 

Fig. 3 is a flow chart of a socket binding method for 
30 a connectionless protocol system according to the prior 
art; 

Fig. 4 is a flow chart of a socket binding method for 
a connection-oriented protocol system according to an 
illustrative embodiment of the present invention; and 
35 Fig. 5 is a flow chart of a socket binding method for 

a connectionless protocol according to another illustrative 
embodiment of the present invention. 
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Detailed Descarlpttimi of Pr^fmr^ KBhrkHamtfi 
A socket binding method aooordlng to the Invention is shown 
in Fig .8 4 and 5. Fig. 4 illustrates a flow chart of the 
socket binding process for a oonnection-oriented protocol 
5 system. Fig. 5 illustrates a flow chart for the socket 
binding process for a connectionless protocol system. The 
socket binding method is characterized in that when the 
*bind ()' system call results in failure^ the 'bind ()' 
system call is not immediately retried, but is retried 
10 after a predetermined time has elapsed. The predetermined 
time is based on the time it takes the system to close an 
abnormal socket. 

As shown in Fig. 4, the server 10 and the client 12 specify 
15 a communication protocol type at steps 401 and 411, 
respectively [socket ()]• The server 10 assigns a unique 
name to an unnamed socket at step 402 [bind ()], and 
checks, at step 403, whether the *bind ()* system call has 
resulted in success or failure. If the 'bind ()' system 
20 call is successful, the server 10 goes to step 405. On the 
other hand, if the 'bind ()' system call fails, server 10 
goes to step 404 to wait for a predetermined time and 
thereafter returns to step 402 to retry the 'bind ()' 
system call. The predetermined time refers to the time 
25 delay of the system itself, i.e. the time required to close 
the initially abnormal socket. 

The server 10 notifies the client 12 at step 405 that it is 
ready to accept a connection from client 12 [listen ()], 

30 and then waits to accept a substantial connection from the 
client 12, at step 406 [accept ()]. Client 12 establishes 
a connection to the server 10 by using a socket descriptor 
at step 412 [connect ()], and writes request data by using 
the socket descriptor designated by the socket ( ) , at step 

35 413 [write ()]. Then, server 10 reads the request data by 
using the socket descriptor designated by the socket ( ) at 
step 407 [read ()], and xecut s the process according to 
the data request. Thcureafter, server 10 writes reply data 
according to the executed process at step 408 [write ( ) ] . 
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Client 12 reads the reply data frcm the server 10, at step 
414 [read ()]. 

Fig. 5 shows the process of socket binding for a 
5 connectionless protocol system. The server 10 and client 
12 specify a communication protocol type at steps 501 and 
511, respectively [socket ()]• The server 10 and the 
client 12 assign a unique name to an unnamed socket at 
steps 502 and 512, respectively [bind ()]« The server 10 

10 and the client 12 then check whether the 'bind ()* system 
call has resulted In success or failure, at steps 503 and 
513, respectively. if the *blnd ()* system call Is 
successful, server 10 and client 12 go to steps 505 and 
515, respectively* Otherwise, If the 'bind ()* system call 

15 falls, server 10 and client 12 go to steps 504 and 514 
respectively, to wait for a predetermined time and 
thereafter return to the steps 502 and 512 respectively, to 
retry the *blnd ()' system call. Here, the predetermined 
time refers to the time delay of the system Itself, as 

20 mentioned above. 

If the 'bind ()' system call Is successful at step 513, 
client 12 sends request data by using the socket descriptor 
designated by the socket (), at step 515 [sendto ()]. 

25 Further, If the 'bind ()' system call Is successful at step 
503, server 10 receives the request data by using the 
socket descriptor designated by the socket ( ) , at step 505 
[recvfrom ( )] . Upon receiving the request data from client 
12, server 10 executes the process according to the data 

30 request. Thereafter, server 10 sends the reply data 
corresponding to the data request, at step 506 [sendto ( )]• 
Then, client 12 receives the reply data from server 10 at 
step 516 [recvfrom ()]« 

35 As described above. If the 'bind ()' system call attempt 
falls, the 'bind ( )' system call Is re-attempted only after 
a predetermined time has elapsed. Therefore, the present 
Invention avoids unnecessary waste of system resources as 
well as avoiding unnecessary Increases in system load. 
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CXaimg; 

1. A method of assigning a socket in a network system 
using a socket function, the method comprising the steps 
of: 

activating a pre-determined time delay in response to 
a failed socket assignment attempt; and 

retrying the socket assignment after the pre- 
determined time delay has elapsed. 

2. A method according to claim 1, where the duration of 
the time delay is based on the time it takes the system to 
close an abnormal socket. 

3. A method according to claim 1 or claim 2, in which the 
network system ooniprises a connection-oriented protocol 
system. 

4. A method according to claim 1 or claim 2, in which the 
network system comprises a connectionless protocol system. 

5. A method according to any preceding claim in which 
socket assignment comprises assigning a unique name to an 
unnamed socket. 

6. A network apparatus including a socket function 
comprising: 

means for activating a pre-determined time delay in 
response to a failed socdcet assignment attempt; and 

means for retrying the socket assignment after the 
pre-determined time delay has elapsed. 

7. An apparatus according to claim 6 in which the 
duration of the time delay is based on the time it takes 
the apparatus to close an abnormal socket. 

8. An apparatus according to claim 6 or claim 7 which 
operates with a connection-oriented protocol. 
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9. An apparatus according to clalni 6 or claim 7 which 
operates with a connectionless protocol* 

10. An apparatus according to any preceding claim in which 
socket assignment conprises assigning a unique name to an 
unnamed socket. 

11. A method substantially as described herein with 
reference to Fig. 4 or Fig. 5. 

12. An apparatus including means for performing a method 
substantially as described herein with reference to Fig. 4 
or Fig. 5. 
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